**************** 



^ tOTH: 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 



Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



Jawaharlal Nehru 
"Step Out From the Old to the New" ' 



IS 7775 (1975) : Ceramic grinding media and lining [CHD 9: 
Ceramicware] 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 




Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 





BLANK PAGE 




^*-:gv 




^^35^* 



PROTECTED BY COPYRIGHT 



IS : 7775 - 1975 



Indian Standard 

SPECIFICATION FOR 
CERAMIC GRINDING MEDIA AND LINING 



UDC [ 621.921:666.3 ] : 621.926.5 




© Copyright 1975 
INDIAN STANDARDS INSTITUTION 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

Gr. 4 October 1975 



AMENDMENT NO. 1 JANUARY 2006 

TO 

IS 7775 : 1975 SPECIFICATION FOR 

CERAMIC GRINDING MEDIA AND LINING 

( Page 3, clause 2,1, line 2 ) — Substitute 'IS 2781 : 20O4t' for 'IS . 2781 - 
1961t'. 

( Page I, footnote marked 'f' ) — Substitute the following for the existing 
footnote. 

'tGlossary of terms relating to ceramicwarc ( second revision )' 

( Page 5, clause 6.2.1 ) — Substitute the following for the existing clause: 

'6.2.1 BIS Certification Mark 

The packages may also be marked with the Standard Mark. 

6.2.1.1 The use of the Standard Mark is govemed by the provisions of Bureau of 
Indian Standards Act, 1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for the use of Standard Mark 
may be granted to manufacturers or producers may be obtained from the Bureau 
of Indian Standards.' 

( Page 1, clause B-2.2 ) — Substitute 'See IS 5717 : 2003/ISO 3507 : 
1999*' for 'see IS 5717 - I960*'. 

( Page 1, footnote marked '*' ) — Substitute the following for the existing 
footnote: 

'*Laboratory glassware Pyknometers ( second revision ).' 

( Page 7, clause B-2.5 ) - Substitute 'See IS 1574 : 1980t'/or 'see IS : 1574 - 
1960t. 

( Page 1, footnote marked 'f ) — Substitute the following for the existing 
footnote: 

'tSpecification for glass weighing bottles ( first revision ) . ' 

( Page 7, clause B-2.6 ) — Substitute 'IS 6128 : 1911X for IS : 6028 - 
1971$'. 



Amend No. 1 to IS 7775 : 1975 



( Page 1, footnote marked 'X ) — Substitute the following for the existing 
footnote: 

'^Specification for desiccators.' 
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Indian Standard 

SPECIFICATION FOR 
CERAMIC GRINDING MEDIA AND LINING 



0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 14 August 1975, after the draft finalized by the 
Ceramicware Sectional Committee had been approved by the Chemical 
Division Council. 

0.2 Ceramic grinding media are widely used in ceramic, cement, 
cosmetics, paint and chemical industries for fine grinding of materials in 
ball mills, tube mills, compound mills, etc. Similarly, ceramic lining is 
used in big size ball mills to prevent contamination of batch with iron. 
Therefore, careful selection of grinding media and lining is an essential 
precondition for guaranteeing purity of the ground material. This 
standard provides useful guidance in the selection of ceramic grinding 
media and lining. 

0.3 This standard contains clauses 4.3.2 and 6.1 which provide for 
agreement between the purchaser and the supplier. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes requirements and methods of sampling and 
test for ceramic grinding media and lining for ball mills and cylinders 
used for grinding purposes. 

2. TERMINOLOGY 

2,1 For the purpose of this standard, the definitions given in 
IS : 2781-1961t shall apply. 



*Rules for rounding off numerical values ( revised). 
fGlossary of terms relating to ceramicware. 
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3. TYPES 

3.1 Grinding Media — There shall be two types of grinding media, 
namely, Type A Spherical, and Type B Cylindrical. 

3.2 Lining — There shall be two types of lining, namely. Type A Side 
tapering plain, and Type B Side tapering having tongue and groove 
arrangement. 

4. REQUIREMENTS 

4.1 Material — Ceramic grinding media and lining shall be made of 
dense, homogeneous ceramic body having high mechanical strength and 
abrasion resistance. 

4.2 Workmanship and Finish 

4.2.1 Grinding Media — Grinding media shall be unglazed, regular in 
shape and free from cracks, and reasonably free from specks and other 
visual defects. In the case of cylindrical shape, the edges shall be 
rounded smooth. 

4.2.2 Lining — Lining shall be free from cracks, specks and other visual 
defects. The sides along the length forming the taper shall be 
plain in Type A and with tongue and groove providing a close fit in 
Type B. 

4.3 Dimensions 

4.3.1 Grinding Media 

4.3.1.1 Spherical grinding media shall be of diameters 10, 15, 20, 
25, 30, 40, 50, 60 and 80 mm. 

4.3.1.2 Cylindrical grinding media shall be of sizes (height x 
diameter ) 12.5 x 12.5 mm and 25 x 25 mm. 

4.3.1.3 Tolerances on dimensions shall be not more than 5 percent 
and not less than 1 mm on any size. 

4.3.2 Lining shall be of sizes as agreed to between the purchaser and 
the supplier. 

5. TESTS 

5.1 Hardness — Grinding media and lining shall have hardness not less 
than 6 on Moh's scale. 

5.2 Water Absorption — Water absorption of the body of the grinding 
media and lining, when tested in accordance with the method prescribed 
in Appendix A, shall not exceed 0.3 percent by mass. 

5.3 True Relative Density — True relative density of the body of the 
grinding media and lining, when tested in accordance with the method 
prescribed in Appendix B, shall be between 1.7 and 2.0. 
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5.4 Modulus of Rupture — Modulus of rupture of specimens prepared 
from the same body as that of the grinding media and Uning and fired 
along with them, when tested in accordance with the method prescribed 
in Appendix C, shall not be less than 496.0 kgf/cm^. 

NOTE — 1 l^cm^ = 10^ Pascals = 10^ nW. 

5.5 Abrasion Resistance — Abrasion resistance of specimens prepared 
from the same body as that of grinding media and lining and fired 
along with them, when tested in accordance with the method prescribed 
in Appendix D, shall not exceed 1.02 ml/h. 

6. PACKING AND MARKING 

6.1 Packing — Grinding media and lining shall be packed as agreed to 
between the purchaser and the supplier. 

6.2 Marking — The packages shall be marked with the following: 

a) Name of the material; 

b) Type, size and shape; and 

c) Name of the manufacturer or his recognized trade-mark, if any. 

6.2.1 The packages may also be marked with the IS I Certification 
Mark. 

NOTE — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution (Certification Marks) Act and the Rules and 
Regulations made thereunder. The ISI mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the pro- 
ducer. ISI marked products are also continuously checked by ISI for conformity to 
that standard as a further safeguard. Details of conditions under which a licence 
for the use of the ISI Certification Mark may be granted to manufacturers or 
processors, may be obtained from the Indian Standards Institution. 

7. SAMPLING 

7.1 Representative samples of grinding media and lining shall be drawn 
and adjudged as prescribed in Appendix E. 

APPENDIX A 

( Clause 5.2 ) 

METHOD OF TEST FOR WATER ABSORPTION 

A-1. TEST PIECES 

A-1.1 Test pieces shall be freshly broken from the body of the grinding 
media or lining. They shall be free from sharp corners, friable edges, 
loose dust and skin. At least three pieces or groups of pieces shall be 
taken for the test, and the mass of each piece or group of pieces shall be 
between 50 and 100 g. 

5 
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A-2. PROCEDURE 

A-2.1 Dry the test pieces in an air-oven maintained at a temperature 
between 105 and 110°C and then cool to room temperature in a desicca- 
tor to a constant mass. Weigh the pieces accurately nearest to 0.01 g. 
Immerse the test pieces in water and boil for 2 hours. During the 
boiling period test pieces shall be kept entirely covered with water and 
shall not be allowed to come in contact with the sides of the vessel. 
After the boiling period, cool the test pieces to room temperature while 
still completely covered with water. Allow them to remain under water 
at room temperature for at least 3 hours. Remove the test pieces from 
water, wipe with a wet cloth to remove all drops of water from the 
surface and reweigh quickly nearest to 0.01 g. 

A-3. CALCULATION 

Ml — M 
A-3.1 Water absorption, percent by mass = jj X 100 

where 

My - mass in g of the test pieces after treatment, and 
M - mass in g of the dry test pieces. 

A-3.1.1 All the 3 pieces or groups of pieces shall show water 
absorption not exceeding 0.3 percent by mass. 



APPENDIX B 

( Clause 5.3 ) 

DETERMINATION OF TRUE RELATIVE DENSITY 

B-1. MATERL\L FOR TEST 

B-1.1 Cut or break pieces from the sample so that any part of the 
original surface (skin) is excluded. Crash the pieces between hardened 
steel surfaces to a maximum particle size of 3 mm. Thoroughly mix the 
crushed material and reduce by quartering to a test sample of 25 g. 

B-1.2 Grind the entire 25 g of sampled material in an agate mortar to 
such a fineness that it will pass through 75-micron IS Sieve. Remove by 
a magnet any magnetic material introduced in crushing or grinding. 
Take care at all stages of preparation of the test sample not to exclude 
any portions that are difficult to grind. Avoid introduction of any 
impurity. 

6 
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B-2. APPARATUS 

B-2.1 Analytical Balance and Weights 
B-2.2 50-ml Pyknometer, Type 5 — see IS : 5717-1960*. 
B-2,3 Thermometer 
B-2.4 Drying Oven 

B-2.5 Weighing Bottle — see IS : 1574-1960t. 
B-2.6 Desiccator — see Type 1 of a suitable size in IS : 6028-1971$. 

B-3. PROCEDURE 

B-3.1 Clean and dry the pyknometer at 105 to 1 10°C, cool in a desiccator 
and weigh it empty (Mi). Then fill the pyknometer with distilled water 
at room temperature (t°C) to give a convex meniscus, and carefully 
insert the stopper so that excess water leaves by way of the capillary. 
Remove excess water leaking from the stopper with a piece of filter 
paper, dry externally and weigh again ( M2). Then empty the pykno- 
meter and dry. 

B-3.2 Place approximately 8 to 12 g of the dried test material in the 
pyknometer, stopper and weigh ( M3 ). Fill the pyknometer to one-fourth 
to one-half of its capacity with distilled water, and boil the water 
(see Note 1) at atmospheric or reduced pressure for approximately 10 to 
15 minutes. After boiling, fill the pyknometer with distilled water (see 
Note 2 ), cool to room temperature (t°C) in a water bath, insert the 
stopper, wipe off excess water from the stopper and dry the pyknometer 
thoroughly with a lintless towel. Then weigh the pyknometer and 
contents (M4). Make duplicate tests on material and record all 
weighings to the nearest 0.000 1 g. 

NOTE 1 — Exercise caution during boiling so tliat it is not sufficiently vigorous to 
cause loss of the test material due to popping. If the boiling is done at atmospheric 
pressure, it is advisable to insert with the stopper a thin strip of paper before the 
boiling operation. 

NOTE 2 — Fill the pyknometer so that there is an overflow of water through the 
capillary tube when the stopper is inserted. When wiping excess water from the tip 
of the stopper, do it in such a way as not to withdraw any water from the capillary 
tube. Any variation in room temperature (f°C) when obtaining mass (m2) and 
(1114) will introduce an appreciable error. Therefore, obtain them at the same 
temperature within the limits of + 0.3°C. Use a bath controlled to ± 0.1°C. 



*Specification for pyknometers. 
tSpecification for glass weighing bottles. 
:i:Specification for desiccators. 
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B-4. CALCULATION 

B-4.1 Calculate the relative density in accordance with the following 
formula: 

Relative density => -r-r^ rrA r-rt rr-r 

{M, — Mi) — {Mi — Mt) 

where 

Ml = mass in g of the stoppered pyknometer, 

Mx - mass in g of the stoppered pyknometer filled with 
water, 

M3 = mass in g of the stoppered pyknometer and test material, 
and 

M4 = mass in g of the stoppered pyknometer, test material and 
water. 

B-4.2 Determine the true relative density of the test material without 
additional measurement in accordance with the following formula: 

True density = relative density y. (d„ — da) + da 
where 

d„ - density of water at t°C, the temperature at which the test 
was carried out; and 

dg -- density of air at t°C, the temperature at which the test 
was carried out. 

APPENDIX C 

( Clause 5.4 ) 

DETERMINATION OF MODULUS OF RUPTURE 

C-1. TEST PIECES 

C-1.1 Test pieces shall be unglazed uniform cylinders approximately 
100 mm long and 15 + 1 mm in diameter. They shall be as free as 
practicable from visual defects, such as cracks, pits, etc. Test shall be 
carried out on not less than 6 and not more than 10 test pieces. 

C-2. APPARATUS 

C-2.1 The essential requirements of a suitable apparatus are illustrated 
in Fig. 1. It comprises of the following: 

a) Two V-edge supports, approximately 75 mm apart, rounded at 
the edge to an arc of 0.2 mm radius each covered with a 2 mm 
layer of lead foil; and 

b) A presser foot with a V-edge rounded to an arc of 0.2 mm radius 
and covered with a 2 mm layer of lead foil, for the purpose of 
enabhng a load to be applied midway between the supports. 

8 
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FIG. 1 APPARATUS FOR DETERMINATION OF MODULUS OF RUPTURE 

C-3. PROCEDURE 

C-3.1 Place the test piece centrally on the V-edge supports, and apply 
the load by the use of presser foot to the mid-point of the test piece, at 
a uniform rate of 90 N/min* by flowing lead shots into a pan transmit- 
ting its load to the pressure foot. Stop the load increase immediately the 
test piece breaks. Note the breaking load and calculate the modulus of 
rupture from the following formula: 

Modulus of rupture = _^^ X 10* N/m* 



irD* 



where 



W = breaking load in N, 

L = distance between supports in mm, and 

D = mean diameter of test pieces in mm. 

C-4. EXPRESSION OF RESULTS 

C-4.1 Calculate the mean modulus of rupture of the specimens tested. 
Reject any result differing from this mean by more than 25 percent and 
calculate the new mean from all the remaining results, which shall be 
not less 4 in number. Record this new mean as the modulus of rupture 
of the material, together with the standard deviation of the results from 
which the new mean is calculated. 

APPENDIX D 

( Clause 5.5 ) 
DETERMINATION OF RESISTANCE TO ABRASION 
D-1. TEST PIECES 

D-1.1 Test pieces shall be in the form of unglazed tiles 150 x 100 x 25 
mm in size. Test shall be carried out on one tile. A separate tile will 
be required for determination of bulk density. 



*1 kgf = 9.806 65 newton ( N ). 
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D-2. APPARATUS 

D-2.1 A suitable apparatus is illustrated in Fig. 2. It consists of a frame 
into which the test piece is fitted. Means are provided to give a 
reciprocating motion to the frame by means of suitable gear driven by 
an electric motor of not less than 200 W output. The frequency of 
oscillations shall be 30 per minute ( 0.5 Hz ) and the amplitude 69 mm. 
A cast iron pan having a slot in the bottom, and held in a separate 
frame, rests on the test piece. The pan weighs 5 + 0.5 kg. 

D-3. PROCEDURE 

D-3.1 Weigh the test piece to the nearest 0.1 g and secure firmly to the 
frame. Place the cast iron pan over the test piece and fill it with silicon 
carbide powder ( passing through 710-micron IS sieve and retained on 
500-micron IS sieve ). Maintain between 700 to 900 g of this powder in 
the pan throughout the test. 

D-3. 1.1 Set in motion the frame holding the test piece and record the 
time. After one hour stop the machine, remove the test piece and weigh 
to the nearest 0.1 g. Repeat this process for eight hourly periods. After 
each period sieve the silicon carbide powder through 500-micron IS sieve 
and reuse only that retained on it; at the same time make up for the fines 
passing through the sieve. 

D-3. 1.2 Carry out a bulk density determination on the second test 
piece. 

D-4. ASSESSMENT OF RESULTS 

D-4.1 Disregard the abrasion loss during the first hour because the 
original surface of test piece may not be plane and the losses during the 
period may not relate directly to the whole area of surface. Divide 
subsequent losses in grams by the bulk density of the test piece and 
express the abrasion loss in terms of millilitres per hour. It may be 
advantageous to plot curves showing abrasion loss against time. 



APPENDIX E 

( Clause 7.1 ) 

SAMPLING OF CERAMIC GRINDING MEDIA AND LINING 
E-1. SCALE OF SAMPLING 

E-1.1 Lot — In any consignment all packages of material of the same 
type and size manufactured from the same material under relatively 

10 
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similar conditions of manufacture shall be grouped together to constitute 
a lot. If a consignment is known to consist of packages of different 
sizes or different types or different batches of manufacture, the 
packages belonging to the same size, same type and same batch shall 
be grouped together and each such group shall constitute a lot. 

E-1.2 For ascertaining the conformity of the lot to the requirements of 
the specification, tests shall be carried out for each lot separately. 

E-1.3 The number of grinding media/lining to be selected for this 
purpose shall depend on the size of the lot and shall be in accordance 
with Table 1. 



TABLE 1 


SCALE OF SAMPLING AND PERMISSIBLE NUMBER 
OF DEFECTIVES 




(ClausesE-l.3,E-2.l andE2.2) 






LOT SIZE 


FOR VISUAL AND DIMENSIONAL CHARACTERISTIC 
( 4.1 TO 4.3 ) 


No. OF TESTS 
FOR EACH OF 
THF CHARAC- 




Grinding Media/Lining Permissible No. 
to be Selected Defectives 


of 


TERISTICS 
OTHER THAN 

VISUAL 
DIMENSIONAL 

(5.1 TO 5.5) 


(1) 


(2) 


(3) 




(4) 


(N) 


(n) 








Up to 100 


13 


1 




1 


101 „ 300 


20 


2 




2 


301 „ 500 


32 


3 




3 


501 „ 1 000 


50 


5 




4 


1 001 „ 3 000 


80 


7 




5 


3 001 ,,5 000 


125 


10 




6 


500 1 and above 


200 


14 




7 



E-1.3.1 These packages shall be selected at random from the lot and 
to ensure the randomness of selection, procedures given in IS : 4905-1968* 
may be followed. At least 25 percent of the packages shall be sampled 
ana approximately equal number of pieces taken from each selected 
package so as to constitute the required sample size. 



*Methods for random sampling. 
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E-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

E-2.1 Tests for Visual and Dimensional Characteristics — The 

pieces selected according to E-1.3.1 shall be examined for visual and 
dimensional characteristics ( see 4.1, 4.2 and 4.3 ). Any grinding media/ 
lining failing to satisfy any one or more of these requirements shall be 
considered as defective. The lot shall be considered as conforming to the 
requirements for these characteristics if the number of defective grinding 
media/lining in the sample does not exceed the corresponding number 
given in col 3 of Table 1. 

E-2.2 Characteristics Other Than Visual and Dimensional (5.1 

to 5.5) — If the lot conforms to the requirements for visual and 
dimensional characteristics, sufficient number of grinding media/lining 
shall be taken to conduct the number of tests, given in col 4 of Table 1 
for each of these characteristics. These may be selected from those 
already tested and found satisfactory under E-2.1. The lot shall be 
considered as conforming to these requirements if no failure occurs. 

E-2.3 The lot shall be declared as conforming to the requirements of the 
specification if E-2.1 and E-2.2 are satisfied. 
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